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(54) TiUei KOTARY PISTON MACHlNfc 
(57) Abstract 

ftuimy Fislen Machine the 
type iluii consists oF nn in ero.«s $eg- 
sitvi squnrc inner nrcH (I) with therein 
lining a rotary ptftdn Wftieft ift c?05if 
section has the perimcier $f m fluently 
closed curve of conslHiiE width witn 
three a*ei of symmetry (37). In the 
sguaffe irifidf fifefi trie fO\tf IWgUK are 

3«&6iii«^ fey fouf cylinUricH) inner 

surfaces er frW6 thin 9Q degree* (45), 

what m«i*nx mat a cross sttiion of the 
SiiiiHf* housing the continuous inner 
surfaces exposes with totally 8 dUcon- 
lirtultiSS; (3g« fig.O), (46). The ihTCC 

fi&s of mi rotary piston are substi- 
Wietf (luce around their iengimUinal 
ttXtS over an angle of 60 degrees rotat- 

afclS g&SUfig <;l€ffl5r»t$ (40), CflCh pro- 
vjUciJ with a levelling (44) over the fill) 
length: On ranting the rorary pismn 
tne seating elements can pass through 
the saltJ discontinuities fluently. Ccn- 
iiifiig&l farces pushing outwards the 
waling elamanw will te neutralised by 
social \\m (34/15). 
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got&ry piston Machine. 

The invention refers partly to an in the register of patents 
already Known Rotary Piston Machine, described in the Euro= 
; 5 patent application nr. 95902321.3-2591, 

For the sake of clearness and tuning of terminology when des- 
cribing the invention* first will follow a brifcf reeapitula 5 * 
tion of the patent description of the aiready existing r6ta*y 
piston machine. ' 

16 

The rotary piston machine is characterised by the application 
of an enclosing body (see fig* 1), with four fiat inner sur= 
faces (1) of equal width and equal iengtn, forming an in 
cross seeeien square inner area, with a rotary piston (2), 

15 which in cross section has the perimeter of a fluently closed 
curve of constant wiath R with three axes of symmetry, 
such curves occur by drawing fra the centerpoints of three 
equal and in aequilaterai triangel relation placed circles 
(see fig. 1), hereafter called angle circles (7), tangent 

20 circle curves (8) on the back of the tW6 opposite angle 
circles . 

The movements of the rotary piston have been combined from a 
rotation around tfte own central axis (z) , plus a rotation of 
the central axis around the longitudinal central axis <M) of ' 
25 the square inner area* in a rotation direction which is oppo- 
site to the rotation direction of the rotary piston. 
DUirinf & Complete revolution of the rotary piston, the own 
central axis 2 rotates three times around the longitudinal 
central axis M= 

30 Because 6f its constant width the rotary piston in the square 
inner area will touch in every position each of the four 
inner area surfaces along a straight line in the longitudinal 
direction^ called hereafter "touching straight". 
During rotation of the rotary piston the touching straights 

3S will shift parallel over the inner Chaifib^ surfaces, wftere&y 
the touching straights with the ribs of the rotary piston 
move in the direction of rotation of the rotary piston and 
the touching straights with the flanks of the rotary piston 
move ©p^esite the rotation direction. 
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These to and fro motions of the four touching straights are 
limited to parts of the inner surfaces which are situated 
inside the extreme touching straights at some SiStahcc £tom 
the angle straights of the square inner area. 
5 The angle straights of the square inner area with the adja= 
cent strips of the inner area surfaces, which are hot touched 
by the rotary piston, hereafter will be called "free angles" 

Between the four "free angles " and the rotary piston with the 
10 touching straights, moving to and fro over the inner eurfa= 
ces* four Working chambers separated one from the other and 
Changing in VOlUmc (6), are being formed. 

The "free angles" of the square inner area offer possibili= 
ties to fix various, for this type of machines common provi- 
15 sibns, such as inlet and exhaust ports, with valves or sii= 
des, igniting mechanisms, heating elements, fuel injection 
mechanisms * etc*, without hampering the free revolution of 
the rotary piston in the inner area. 

The free angles also offer, within reasonable limitations, 
the possibilities of volume changes of the working chambers 
with any desired proportion between the largess ana tne smal- 
lest volume ^ When constructing applications of these machi- 
nes. 



20 



25 Through affixing meshing gears to both of the parallel rotary 
axes of the rotary piston, one with external, the other with 
internal gearing, it can achieved that during power ex- 
change from or to the rotary piston the actual position of 
the rotary piston is not be^ng determined by touching the 

30 inner area surfaces of the housing, but rather by the gearw- 
heels -, through which the rotary piston, in principle with 
relative small play, rotates freely inside the square hou- 
sing. 

Ah important function of a rib of a rotary piston during its 
35 track along the inner area surfaces, consists of the separa- 
tion of the two working chambers on both sides oi the rib, 
with possible mutual bigger pressure- and temperature diffe- 
rences . 

This separation of two working chambers wil be according to 
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the inventisn realised by "angle cylinders*' (7) corresponding 
with angle circles t hereafter called "rib-cylinders". 
The part of the surface of a rib-cylinder which is positioned 
on the surface of the rotary piston, which is a 1/6 part (9), 
5 Will hereafter be defined as "cylindrical rib" fc 

The importance of this invention lies tot the greater part in. 
the fact that the Cylindrical ribs sffer excellent views to 
the constructor of the machine to accomplish effective sepa- 
ration of two working eharobers on both sides of a cylindrical 
10 rib. 

How the specific qualities of the cylindrical ribs of the in- 
vention can be used in different ways, in accomplishing effi- 
cient separation functions of the ribs, shall be explained in 
fig. 2. 

15 

Execution and woricing of the play sealing Al (fig. 2 , detail 
Al}» Every cylindrical rib of the rotary piston is over the 
full length replaced by a cylindrical boring in longitudinal 
direction {iSj, whereby the axis of the boring coincides with 

20 the axis of the rib-cylinder and whereby the diameter of the 
bore is equal to the diameter 6f the fib-cylinder ♦ 
within two touching surfaces on both sides of the boring 
(16), mutually under an angle at approximate 60 degrees> all 
material of the rotary piston is taken away. In the gutters- 

25 ftape groove with cylindrical bottom, a cylindrical rod (sea- 
ling element) (17) is being brought over the full length, 
with the diameter of the rib cylinder. During pressure diffe- 
rences on both sides of the cylindrical rod the play between 
rifi and inner chamber surface will close off on the side of 

30 the lowest p?es£U?e, v 

while passing of a free angle, the cylindrical rod is being 
led by the shape of the free angle or by special conduction 
strokes (18). 

35 Execution and working of the play sealing A2 (fig* 2, detail 

Each cylindrical rib of the rotary piston is replaced over 
the full length by a cylindrical baring in the longitudinal 
direction (12), wherefcy the axis of the boring coincides with 
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the axis of the rib-cylinder and whereby the diameter of the 
boring is greater than the diameter of the rib=cylinder • 
In the bore* a cylindrical rod of the same length as the bore 
fits in freely rotating around its length-axis , which is 
5 provided with a levelling over the entire length and to a 
depth on Which the levelling touches the imaginary rib cylin- 
der. 

When placing the sealing element in the lengthwise boring , 
the levelling of the sealing element with some play leans 
10 against an inner chamber surface and during gliding along the 
inner chamber surface the sealing seetiah in respect of the 
inner chamber surface remains in the same position through 
toppling aroiihd its length-axis. During pressure differences 
on b6th sides of the fib, the cylindrical rod will seal off 

15 the play between rib and inner chamber surface « 

When reaching and passing of a free angle ef the square inner 
area; the sealing element can be toppled with the aid of a 
suitable shape of the free angle or by special conduction 
strokes in the free angle (18), over an angle until a suit- 

20 able starting position for the gliding of the flat stroke 
along the next inner surface. 

Execution and working of the play sealing A3 (fig. 2, detail 
A3). 

25 Each cylindrical rib of the rotary piston is over the full 
length and the full breadth replaced by a radial groove in 
longitudinal direction (19). 

in tfiat groove fits a radial movable sealing element of the 
same length,- which,- towards Vr the exterior facing side in ion= 
30 gitudinai direction, has the form of a cylindrical surface of 
60', with the radius of a rib-cylinder (20)* 

This sealing element is being pushed to the eXtefior with the 
aid of spring pressure and/or centrifugal force, so that du- 
ring passing of an inner chamber surface the sealing element 
35 touches along the contact straights 6f the cylindrical surfa- 
ce. 

When a pressure difference on both sides of the rib occurs > 
the sealing element is pushed against a side wall of the 
groove and is held tightly in this position until the presau- 
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ra difference falls off. 

Fig. 3 shows a cross section and a longitudinal section of a 
technical construction according t© items mentioned up till 
5 now, The central shaft (3) has bearings U2a) in the 

parts (XI); the rotary piston (2) has bearings on the eccen- 
tric (4), 

on the rotary piston a gear wheel (Ba) is .fitted of which the 
centre coincides with the centre axis of the rotarjf piston, 
10 This gear wheel is meshing a ring Sear wheel <ih> with inter- 
nal gearing, which is firmly connected with the square hou- 
sing and of which the centre coincides with the longitudinal 
central axis of the square housing. 

when the rotary piston makes 1/3 revolutions, lh© gear wheel 
15 runs completely through the internal gearing, which means 
that the proportion of the gear wheels is 3 ; 4 . 

The flanks of the rotary piston will roll during the rotation 
of the rotary piston in the square inner area along the inner 

20 chamber surface in a direction opposite to the direction of 
rotation of the rotary piston and at the same time to a rela- 
tive small extent slide along the inner chamber surface in a 
directian which corresponds with the rotation direction of 
the rotary pi9ton; 

25 FOr the roil and slide purposes i plays have to be kept to fey 
the construction of the machine between its flanks and the 
inner area surface. 

With certain applications of this rotary piston, the plays 
can manifest themselves as. sealing defects Between two wor- 

30 king chainbers and have a disadvantageous influence on the 
intended working of the machine • In order to stop or limit 
this disadvantageous influence , the flanks can Be provided 
with a co-operating system of flank play sealings. 
h flanK play Sealing consist in principle of a radial groove 

3£ (27), made in the flank in longitudinal direction of the 
rotary piston, (see fig. Sis 

Over the full length of such a groove there is a sealing ele- 
ment (28), which by spring pressure (29) stretehei up till 
outside the surface of the flank. When the flanks are rolling 



WO 91/49435 



PCt/NL§8/W«i3 



and gliding, ether parts of the flanks will always touch the 
inner chamber suffase. As soon as ths sealing element touches 
the inner chamber surface, the element will consequently be 
pushed againsfe the spring pressure aeeper into the groove and 
following unaer pressure give tenipar arily support to the sea- 
ling between the two working chambers oh both sides of the 
imaginary contact straights sf the flank with the inner cham- 
ber surface, with a co-ordinating system of . flank play sei- 
Ungs, a number of this grooves with sealinfs must be fixed 
in one flank on at least sueh distance among each other* that 
durihf eff-roiling of the flank along an inner chamber surfa- 
ce, constant at least one of the sealing elements must be 
operational . 

For more details see aforesaid Euro=patent application; 
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Rotary Piston Machine according the invention. 

The invention partly refers to the rotary piston machine of 
the preceding summary. 
5 Therein is paid much attention at internal play sealing* Of 
the rotary piston machine. 

Also at the rotary piston machine of this invention there's 
paid much attention at the internal play ceilings. 
By which the research was partly directed to the aforesaid 
10 Euro-patent application, specially to the play se&iings Ai, 
hi, and A3, 

Play sealing Al departs from a cylindrical metallic bar, 
laying loosely in a gutter shaped freeve. 

Play sealing A2 departs from a thickened cylindrical bar with 
15 a levelling i laying loosely in a cylindrical groove. 

Flay sealing A3 departs from a sealing plate, laying loosely 

and radial movable in a right angled groove. 

Although the universal usable machine design under changing 

circumstances With these play Healings surely can prove its 
20 usefullness, there are disadvantages eaupled to the loosely 

laying of the sealing elements. 

particularly at the passing of the free angles/ which have an 
appropriate composition or are provided for special conducti- 
Onstrokas, through which the sealing elements are being Kept 

25 at their positions in the respectively grooves and/or top- 
pled, appear relatively large centrifugal forces. 
These centrifugal forces make, that the sealing elements art 
Being pressed against the cylindrical inner surfaces and 
because of that create extra friction losses, wear and motor 

50 noise. i 

The invention intends among other things to solve this diffi- 
culties. 

Because neutralization o£ the centrifugal forces at the play 
35 sealings Al and A3 il not quite possible for constructional 
reasons, the research was for the greater part focused at the 
play sealing A2, see fig. S, relative scale about 5 : 1, that 
means in relation to fif > 7, 
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The cylindrical metallic Bar (40) with levelling (44) (from 
here oh in cross sections sailed chord and representative for 
the breadth of the levelling ) is able to turn aroiihd in his 
cylindrieal housing (32 J at the position of a rib=cylinder of 
§ the rotary piston. 

In the axis of the sealing element is on each end a bore (33) 
put in, in which with a small play a cylindrical plug (34) 
can be placed which part is of a link that consists of two of 
such cylindrical plugs , oonneoted by a bridge. 

10 The second plug of th6 link can be placed precisely in a bote 
(36) ih the body of the notary piston (37) • 
On placing the link ih the vmole, the bridge partly will Be 
taken up by a space (38) in the Body of the rotary piston and 
in a loWe? part (39) of the end of the sealing element, in 

15 such a way that the upper §id$ of the link lays in the same 
surface as the side surface of the rotary piston and the end 
of the cylindrical sealing element. 

The lower part in the end of a sealing element is of such 
shape that the sealing element from the drawn position can 

20 turn about 30 degrees to the right as well to the left* 

So is achieved that the levelling of the eyiindrical sealing 
element in all positions of the rotary piston can lean flat 
against the inner chamber surfaces of the square inner area, 
and, after some supplies* also the cylindrical inner surfaces 

25 of the square inner area can follow fluently, while centrifu- 
gal forces aire cancelled out by the bridges in both the ends 
of the sealing element. 

Because at the passing of an angle of the square inner area 
the touching straights of the cylindrical rib are following 

30 an imaginary inner cylindrical surface of 90 degrees, with a 
length of the radius equal to the length of a leg of the free 
angle * is for the play sealiftgs M and A3 as the best shape 
of a free angle to applicate an inner cylindrical surface 
precisely fitting in that free angle. 50 that the inner suf- 

35 face of the four in square relation positioned flat inner 

surfaces, together* with the inner surfaces of the four cylin- 
drical inner surfaces, in cross section forms a symmetrical 
and fluently Closed curve with four axes of symmetry. 
However, fig. 5 offSFS a new planimetrical construction of a 
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crosa section of a free angle, specially deigned for a wa- 
ling element according the play sealing A2. 
Starting from the right on top of the hawing give n cross 
section of a sealing element according play sealing A2 (40) 
S (relative scale about 7,5 i 1,, one let follow Eh e cent re of 
the angle circle (rib cylinder) (41) through the righfe down 
drawn free angle (42) an ate of a circle of 90 degrees (43), 
of which the centre falls together with the centre M of the' 
imaginary aha precisely in the free angle fitting arc of a 
10 circle of 90 degrees, (45a), 

In a number of points devided along that arc of a circle one 
can draw angle circles, with connected in the right positions 
the chords, being rep? esentative for the breadth of the le- 
vel lings (44). 

IS Further one can draw a fluent curve (4S) trough all the ends 
Of the chords, What then appears to be an arc of a eirele of 
more than 90 degrees, with a radius which is larger than a 
leg of the free angle, but with also the centre laying in M. 
This iarfer arc of a circle connects at both his ends discon- 
tinue to the projections of the adjoining inner surfaces, so 
that these inner surfaces at both ends are shortened with 
half a chord i as in the drawing directly is to be seen. 
That means that a cross section of the square housing the 
continuous inner surfaces exposes with totally e discontinui= 
2S ties, see fig. 7, (46). 

These fl discontinuities do not mean that as much of them act 
in the movements of the circulating sealing elements. 
On the contrary; with neutralized centrifugal forces the sea- 
ling elements are gliding in fluent movements along the flat 
30 and the cylindrical inner Surfaces, with minimal friction 
losses); wear and machine noise. 

Fig. 7 shows a principal view/cross section of a rotary pie= 
ton with sealing elements according the systefli of thicKenea 
rib cylinders with levelling and centrifugal force neutrali= 
35 zation, positioned in a square housing with continuous inner 
surfaces with 8 discontinuities (46), (relative scale 1:1). 

Fig. 8 shows a principal view at a rib of a rotary piston 
with a sealing element passing a flat inner surface, precise- 
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ly half Way that surface, (relative scale about 7,5 i u 
Left and right of the levelling gliding strips aw applied 
(4?) which due to their shapes and position can lay suitable 
against a cylindrical inner surface, so that the levelling in 
cross section forms the chord and by whieh these gliding 
strips have the intention when passing a cylindrical inner 
surface to contribute to the whole of internal sealing , but 
also to topple the levelling 90 degrees (relative tc the 
square housing) through a fluently giiainf metallic contact. 
The thickened sealing cylinder Is therefore provided with an 
extra thickening (46), by which the thickness depends of the 
choice of th* fiiachine constructor. 

Pig. 9 shows a principal view at a riB of the rotary piston 
i5 with sealing element, when passing a cylindrical inner surfa- 
ce, explaining clearly the functions of the gliding strips 
(relative scale about 7>5 : l). 



10 



Fig. 10 shows a principal view at a rotary piston rib with 
20 sealing element, turning to the right when passing a discon- 
tinue connection from a flat inner surface to a cylindrical 
inner surface, precisely on the moment when the toppling 
begins . 

This clearly illustrates the continuous fluent movement of 
25 the sealing elements. 

if the rotary piston would turn to the left, then the sealing 
element wouid reach just the end of its toppling, (relative 
scale .7,5:1). 

30 The figures 8, s, and 10 also show how a sealing element, 

firee from centrifugal forces, at pressure difference between 
both sides win topple around it's central axis, so the play 
between levelling and inner surface will automatically close 
off, 

35 
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Name the radius of the larger cylindrical inner surface = 
Svcb, 

Name the number of degrees of the larger arc of a circle* 



5 Name the shortening of a flat inner surface ■ Bvbm 
Name the excentricity of the machine - r 
Name the constant width ef the rotary piston = R 
Name the diameter of a rib cylinder = D 
Name a leg of a free angle = V.H. 
10 Name a chord of a sealing element in cross section = K 
than you can write next deductions: 

r - 0;07735 X [ R - D J 
V.H. m 0;134 R * 0^366 D 
15 Svcb = V ( 0,134 R + 0^366 D )* + 0,25 K* x 
Agvc = 90 degrees + 2 arctg { 0,5 K / V.H. ) 
Bvbm = 2 x Q , 5 K 

what means that r, R> D, v.h. ana k have mutually exact rela- 
tions and no random can be accepted at designing these machi- 
20 nes. 

These rotary piston machines are in practice universal appli- 
cable. One can design these machines for pumping fluids, but 
one can design these machines also as motor for the use of 
fluids under pressure. 
25 It's possible to design machines for bringing gasses under 
pressure, but also with gasses under pressure one can appli- 
cate tnese machines as motor* 

One can design combustion engines, two strokes or four stro- 
kes; always with four cylinders or multiples of four cylih- 
30 dersi 

one can build small machines or big ones; low speed engines 
or high speed engines; lower temperatures or higher tempera- 
tures; the rotary piston machine according to the invention 
is Mabel i for all these applications r and will particularly 
35 attract attention by its ftdialess and vibrationless working. 
But also its specific fuel consumption and its power in rela- 
tion to Its own weight are competitive, because of its direct 
and exact rotation, with large allowable plays and possible 
high numbers of revolutions. 
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Claims . 
Claim 1. 

The rotary piston machine according to the invention is o£ 
J> the type that consists of an enclosing body with four riat 
inner surfaces, forming an in cross section square inner area 
ana four in the free angles of the square inner area positio- 
ned inner cylindrical surfaees of 90 degrees, with radii of 
Which the length is equal to the length of a lag of a free 
10 angle, and side parts, which together enclose an inner area 
of which the inscribed cylinder has the diameter r ana where- 
by through the longitudinal central axis of the inner area in 
at least one of the Side parts a shaft bearing, with eccen- 
tric is positioned around which a rotary piston is placed, &£ 
15 a length, equal to that of the inner area and which in cross 
section has the perimeter of a fluently closed curve of con- 
stant width R, with 1 axes of symmetry, By which in respect 
of the power activities through both parallel axes of the 
rotary piston at least one system of two meaning gear wheels 
has been fitted, of which one gear wheel with internal gea- 
ring and one gear wheel with external gearing , so that du- 
ring rotation of the axis with eccentric parts of the rotary 
piston glide along the inner area surfaces, whereby feecween 
rotary piston and free angles of the square inner area four 
25 separated one from the other and in volume changing working 
chambers are heing formed, ana which during rotation ef the 
rotary piston around its centre axis paBfi through cyclic 
volume changes and whereby each rib cylinder, for improvement 
o£ the gas tight or liquid tight separation of both adjacent 
working chambers is substituted by a movable cylindrical 
sealing element of bigger diameter than the rib cylinder, 
which on the issiae out turned side is provided with a level- 
ling over the entire length and to a depth by which the le- 
velling touches at the imaginary rib cylinder, so that posi- 
tioned at its exact place in the rotary piston the levelling 
over its entire length can glide along a fiat inner surface 
and in case of pressure difference the play Between rib and 
inner surface can close off, characterised ih that for the 
gliding of a sealing eieaent along a cylindrical inner surfa= 
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anale"^ fi6€Eieh ° f ««* in each 

angle the are of a circle of 90 a6frees is fiwbatUutM by an 

arc of a 01,61. of mere than 90 degrees ana with a iwig J 
radius, drawn ir&m the same centre, 

Claim 2. 

Rotary piston machine as claimed in claim 1. characterised in 
that parts of an ehiarged arc of h c . rcle m iflea 
the free angle. 

Claim 3. 

Rotary pi B t on machine as claimed in claims l and 2, characte- 
rased in tnat m cross section each end of an enlaced arc of 
a circle discontinue connect to the cross section G f an 
adjacent flat inner surface, ih such a way that the f iat 
inner surface are being shortened on 56t „ sides with naif 
the Breadth of the leveling of a sealing eiememt. 

claim 4. 

fiorary piston machine as claimed in claims 1, 2 and 3, cha- 
racterised in that in spite of the 8 discontinuity in the 
section of the square inner area each sea i inf element, 
at r ota t ing rot ary piston, follow* an all rouna flUerit path 

25 Claim 5. 

Rotary piston machine as claimed in claims 1, 2, 3 and 4 
characterised in that each sealing element on both sides 'of 
the levelling is provided with gliding strips, which qua 
shape and positioning can lay parallel against a cyUndrical 

"V I**'- "° ^ efSS§ SeCti ° n thC levelli "3 forms a 

chord and by which these gliding strips are intended, at pas- 
sing a cylindrical inner surface, to contribute to the inter- 
nal sealing, but also no topple the levelling 90 degrees 
through the eliding and fluent metallic contact with the 
35 cylindrical inner surface. 
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Claim 6. 



Rotary p iste n machine as claimed in the claims 1,2,3,4 and i t 
characterised in that each sealing element mecanically i6 
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connected with tne 66dy of the rotary piston in such a way, 
that the sealing element against centrifugal forces ie being 
hold in its place in the rotary piston, while alss is Staying 
unhampered the possibility of the sealing element to turn 
5 around it's longitudinal axis 6ver an angle of about 60 de- 
grees i 
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